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groove width enlarged near their ends. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION * f 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire which made good a pattern noise and wastewater 

nature in the wet road surface, without reducing the driving stability in the dry road surface. 

[0002] 

[Description of the Prior Art] Although, as for what is necessary being just to enlarge, the rate of a negative of a tread 
(the groove surface product occupied in the whole tread comparatively) is known in order to raise the wastewater 
nature of a pneumatic tire, since the land part rigidity of a tread falls in that case, drive / braking nature etc. is 
worsened. Therefore, examination which raises wastewater nature without enlarging the rate of a negative is made. 
[0003] For example, there is a pneumatic tire which has the so-called directivity pattern which arranged the 
circumferential groove prolonged on a straight line in accordance with the periphery in a tread and the slanting slot 
which goes into a sequential touch-down region towards a lateral area from a central region ( drawing 5 ). 
[0004] Although the pneumatic tire which has a directivity pattern is excellent in the wastewater nature to the front side 
of a tire when it runs the road surface which generally got wet at high speed, a both-sides region contrast central region 
has the long hoop direction die length of a ground plane, and in a tire with the wide tread width of face which has 
especially a flattened section, it is hard to eliminate the water of the tread central region in a ground plane, and this will 
be [ generating of hydroplaning in the time of high-speed transit ] lifting-easy, and will carry out it. Therefore, it is 
common to arrange a circumferential groove in a tread central region in this pneumatic tire. 
[0005] 

[Problem(s) to be Solved by the Invention] However, rationalization in consideration of the problem of a noise of the 
arrangement include angle of a slanting slot, a flute width, etc. was not fully considered that the pneumatic tire which 
has the directivity pattern mentioned above should just be an array to which a slanting slot faces a central region and 
generally extends aslant from each lateral area. Although this pneumatic tire was arranging the circumferential groove 
in the central region, since this enlarges the rate of a negative of a central region, for wastewater nature, it becomes 
advantageous, but on the other hand land part rigidity will be reduced and it will worsen driving stability in a 
desiccation road surface. In order to aim at coexistence of these engine performance, as a result of repeating 
examination wholeheartedly, by arranging a slanting slot in a proper configuration showed that wastewater nature was 
securable, even if it lessened the circumferential groove located in a central region. Moreover, decreasing [ it / by 
changing the flute width of a slanting slot ]-also about pattern noise ********. 

[0006] Then, this invention makes it a technical problem to attain rationalization of the arrangement configuration of a 
slanting slot, and its flute width, and aims at offering the pneumatic tire which has low noise nature and high 
wastewater nature on the assumption that good driving stability is maintained without reducing the land part rigidity of 
a tread central region by this. 
[0007] 

[Means for Solving the Problem] An example of the pneumatic tire of this invention is shown in drawing 1 , and, for a 
central periphery line and 3, as for a central region and 5, the main circumferential groove and 4 are [ one in drawing / a 
tread and 2 / a lateral area and 6 ] slanting slots. While this invention divides a tread 1 to the central region 4 and the 
lateral area 5 of the pair which sandwiches this by the main circumferential groove 3 of the pair which separates at least 
4 half width of the tread width of face of a tire from the central periphery line 2 of a tread 1 , and is prolonged in parallel 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1/17/2008 



JP,06-199109,A [DETAILED DESCRIPTION] 



Page 2 of 5 



In the pneumatic tire which has the directivity tread pattern which divided the tread 1 in accordance with the periphery 
by the slanting slot 6 which intersects the main circumferential groove 3, faces mutually from each lateral area 5, 
extends aslant in the central region 4, and carries out termination to this central region 4, respectively It is the 
pneumatic tire characterized by the slanting slot 6 having the maximum flute width which has ****** which curvature 
increases from a lateral area 5 toward the central region 4, and was expanded near the termination. 
[0008] As for the slanting slot 6, it is desirable that have ****** which faces the direction of the central region 4 
mutually from each lateral area 5, and curvature increases to a convex, and the crossing angle of the tangent of the 
slanting slot 6, the central periphery line 2, and an parallel line makes it the range of 45-80 degrees in a lateral area 5, 
and it is desirable to make it the range of 25-45 degrees in the central region 4. If said crossing angle in a lateral area 5 
is too small, the wastewater nature to the side of a tire will fall, and since it is in agreement with a tire touch-down 
configuration in approximation if too large, a pattern noise gets worse. Moreover, it is because sufficient land part 
rigidity cannot be acquired if said crossing angle in the central region 5 is too small, and if too large, wastewater nature 
will get worse. 

[0009] Moreover, the slanting slot 6 has the maximum flute width expanded near the termination, and it is desirable 
that it is [ of the maximum flute width near the termination to the flute width of tread end position ] the range of 1.1-2.0 
comparatively. When sufficient rate of a negative in the central region 4 will not be obtained if this rate is less than 1.1, 
but 2.0 is exceeded, it is for the land part rigidity of the central region 4 to fall. Moreover, it is desirable when having 
the flute width which the slanting slot 6 increases gradually towards the central region 4 from the lateral area of a tread 
reduces a pattern noise. In addition, suppose that a flute width is measured in the direction which intersects 
perpendicularly with the tangent of a slot. 

[0010] In order for a pneumatic tire to obtain good wastewater nature, it is common to set up the rate of a negative of a 
tread (the total groove surface product /(the total groove surface product + total land part area) x 100) to 30% or more, 
but in order to aim at coexistence with wastewater nature and a pattern noise in this invention, it is desirable to stop the 
rate of a negative of a slanting slot to about 15%. For this reason, about 15% of the remaining rates of a negative were 
secured by arrangement of the main circumferential groove 3, in consideration of moreover maintaining the land part 
rigidity of the central region 4, at least 4 half width of the tread width of face of a tire was separated from the central 
periphery 2 of a tread 1, and this main circumferential groove 3 has arranged it in parallel. 

[001 1] Moreover, in order to raise the road-hugging of a tire, two or more and the reverse sense of the slanting slot 6 
are intersected, and SAIPU or infeed 7 may be arranged at spacing which faces mutually from each lateral area 5, is 
prolonged aslant in the central region 4, and meets a tread periphery ( drawing 2 ). 

[0012] When a crossing angle with the flat surface which includes the central slot 8 for 1 ( drawing 1 ) or the tangent of 
the slanting slot 6 located in the central region 4 although 2 ( drawing 2 ) arrangement may be carried out, and the 
central periphery line 2 in the central region 4 if needed when higher wastewater nature is required is very small, the 
need for the central major groove 8 is scarce. In addition, when the central major groove 8 is formed, the slanting slot 6 
makes termination of the slanting slot 6 the arrangement stopped in a land part from the point of the land part rigidity 
reservation in the central region 4, without making the central major groove 8 intersect. 

[0013] Moreover, the small branching slot 9 which inclines and comes out, approaches the main circumferential groove 
3, is prolonged, and carries out termination into a land part may arrange to the flat surface which includes a tread 
periphery in the direction which serves as a back touch-down region of the termination of the slanting slot 6 to a tire as 
it is shown in drawing 3 , in order to suppress the fall of land part rigidity securing [ and ] the rate of the negative of the 
part of the major groove of the tire which has the conventional directivity pattern in the central region 4 to the 
minimum. Furthermore, in order to raise the wastewater nature to the side of a tire, the auxiliary slanting slot 10 may be 
formed between the slanting slots 6 which adjoin in accordance with a tread periphery. Although it may be open for 
free passage with the branching slot 9 ( drawing 4 ), it is not necessary to carry out this auxiliary slanting slot 10 
( drawing 3 ). In addition, in order to compensate lack of the rate of a negative etc., the auxiliary branching slot 1 1 
( drawing 4 ) and the auxiliary circumferential groove 12 ( drawing 3 ) may be formed. 
[0014] 

[Function] When the pneumatic tire of this invention makes the slanting slot 6 ****** of the curvature which increases 
from a lateral area 5 toward the central region 4, in the central region 4 of a tread 1 , wastewater nature can be secured 
without reducing land part rigidity, and wastewater nature improves further by making it further the maximum flute 
width to which it expanded near die termination of the slanting slot 6. Moreover, reduction of a pattern noise can be 
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aimed at because apply to a lateral area 5 from the central region 4 and a flute width narrows substantially. 

Furthermore, high wastewater nature is more expectable by forming the main circumferential groove 3 in at least 4 half 

width of tread width of face from the central periphery line 2. 

[0015] 

[Example] 

- Example 1 tire size examined about PSR 205 / 60R15, and the invention tire into which the tread width of face W has 
tread 1A shown in drawing 1 which is 160mm. This invention tire intersected the slanting slot 6 at tread edge approach, 
respectively in the main circumferential groove 3 (flute width: 6mm) on the straight line of a pair, and has been 
arranged in parallel to a flat surface including a tread periphery. Moreover, in order to obtain high wastewater nature, 
the central slot 8 (flute width: 9mm) of the shape of one straight line parallel to the above-mentioned flat surface was 
arranged in the central periphery location. The slanting slot 6 extended aslant in the direction of the central region 4 
from each lateral area 5, and dwindling whenever [ tilt-angle / of the tangent of the slanting slot 6 to the above- 
mentioned flat surface ] in the direction, it faced mutually and it was made the arrangement which carries out 
termination. The arrangement include angle of the slanting slot 6 was made into 20 degrees in 50 degrees and the 
termination location of a slot in 65 degrees and the main circumferential groove location to the flat surface including a 
tread periphery in tread end position. In addition, the slanting slot which faces each other on both sides of the central 
periphery line 2 has shifted and arranged only the half-pitch (15mm) of the arrangement pitch of the slanting slot 6 
which adjoins in accordance with a tread periphery to this circumferencial direction. The flute width was set to 4.5mm 
in 4.0mm and the termination location of a slot in tread end position. In addition, in this invention, elegance was 
conventionally used about structures other than a tread. 

[0016] - It examined about the invention tire which has tread IB shown in example 2 drawing 2 . This invention tire 
arranges two central slots 8 (flute width: 7mm) on both sides of the central periphery line 2. As opposed to the flat 
surface which sets the flute width of the main circumferential groove 3 to 5mm, and includes a tread periphery for the 
arrangement include angle of the slanting slot 6 It considers as 20 degrees in 55 degrees and the termination location of 
a slot in 65 degrees and the main circumferential groove location in tread end position. With the arrangement direction 
of the slanting slot 6, it is the same structure as the invention tire used for the example 1 at spacing which sets the flute 
width to 4.5mm in 3.0mm and the termination location of a slot in tread end position, and meets a tread periphery 
except having arranged SAIPU in the reverse sense. 

[0017] - It examined about the invention tire which has tread 1C shown in example 3 drawing 3 . Tire size has one 
central major groove 8 (flute width: 10mm) in that tread 1 in a central periphery location using PSR 225 / 50R16, and 
the thing whose tread width of face W is 200mm, and this invention tire set the flute width of the main circumferential 
groove to 8mm. The slanting slot 6 has the maximum flute width (7mm) expanded near the termination, and made 60 
degrees the arrangement include angle of the slanting slot 6 70 degrees and near the termination location of a slot to the 
flat surface including a tread periphery in tread end position. Moreover, the branching slot 9 which carries out 
asymptotic to the main circumferential groove 3, extends, and becomes the dead end within a land part has been 
arranged having curvature in the direction which serves as a back touch-down region of a tire from the termination of 
the slanting slot 6 to a flat surface including a tread periphery, and the flute width of this branching slot 9 was set to 
3mm at the end of 7mm and the branching slot 9 in the termination location with the slanting slot 6. in addition, the 
lateral area 5 of the half-pitch location of the arrangement pitch of the slanting slot 6 which adjoins in accordance with 
a tread periphery — a slanting slot 6 and parenchyma top - the parallel auxiliary slanting slot 10 — moreover, the lateral 
area 5 - the auxiliary circumferential groove 12 was mostly arranged in the center in accordance with the tread 
periphery. It is the structure same about structures other than the above as the invention tire used for the example 1. 
[0018] - It examined about the invention tire which has tread ID shown in example 4 drawing 4 . Tire size has one 
central slot 8 (flute width: 4mm) in that tread 1 in a central periphery location using PSR 225 / 50R16, and the thing 
whose tread width of face W is 200mm, and this invention tire set the flute width of the main circumferential groove 3 
to 6mm. The slanting slot 6 has the maximum flute width (8mm) expanded near the termination, and made 55 degrees 
the arrangement include angle of the slanting slot 6 70 degrees and near the termination location of a slot to the flat 
surface including a tread periphery in tread end position. Moreover, it had the branching slot 9 which extends on a 
straight line at a taper in the direction which serves as a back touch-down region of a tire from the termination of the 
slanting slot 6, and to the flat surface including a tread periphery, the arrangement include angle of this branching slot 9 
was made into 1 1 degrees by 14 degrees and the main circumferential groove approach by central periphery approach, 
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and set the flute width to 5mm at the end of 8mm and the branching slot 9 in the termination location of the slanting 
slot 6. In addition, it has the auxiliary branching slot 1 1 which branches from the auxiliary slanting slot 10 which is 
equipped with the auxiliary slanting slot 10 which extends in the slanting slot 6 and a real Kamitaira line from the 
lateral area 5 of the half-pitch location of the arrangement pitch of the slanting slot 6 which adjoins in accordance with 
a tread periphery, and is open for free passage into the branching slot 9, and is located in a lateral area 5, extends in the 
consecutiveness touch-down direction of a tire, intersects a slanting slot 6, and carries out termination within a land 
part. It is the structure same about structures other than the above as the invention tire used for the example 1. 
[0019] - It is a tire conventionally which has the tread 1 1 shown in conventional example drawing 4 , and the other 
structure is the same as the invention tire used for the example 1 . In addition, tire size used two kinds of things of PSR 
205 / 65R15 and PSR 225 / 50R16. 

[0020] - About the pneumatic tire which has the tread shown in drawing 1 which carried out the test-method above - 
drawing 5 , tire internal pressure performed the trial about the wastewater nature in the road surface to which 2.0 
kgf/cm2 and a tire load load got wet under the conditions of real vehicle binary-name entrainment, the driving stability 
in the dry road surface, and a putter noise. Wastewater nature measured and evaluated the residual area of the tire 
ground plane at the time of running the wet road surface with a depth of 6mm. Driving stability was performed by 
feeling evaluation of the test driver when carrying out sport transit of the circuit course in the condition of having got 
dry, with various transit modes. The pattern noise performed the straight-Hne smooth road surface by feeling evaluation 
of the sound in the car when coasting by speed per hour 100 km/h. 

[0021] - A test result is shown in the trial result table 1 and Table 2. Any trial expresses the numeric value of front 
Naka with the characteristic contrast to which the conventional example was set to 100, and each of this value is 
excellent, so that it is large. 



[0022] 
Table 11 
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[0023] 
Table 21 
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100 
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100 



[0024] The driving stability in the road surface which the invention tire is excellent in the wastewater nature in the road 
surface which got wet compared with the tire conventionally, and the engine performance of a pattern noise, and 
moreover got dry from these test results is also an EQC or more than an EQC mostly. 
[0025] 

[Effect of the Invention] By according to this invention, making the arrangement include angle of a slanting slot small 
to the flat surface which includes a tread periphery in the central region of a tread, and enlarging the flute width Sharp 
reduction of a pattern noise can be aimed at by sufficient wastewater nature being obtained, without worsening the 
pattern noise in this region, enlarging the arrangement include angle of a slanting slot to the above-mentioned flat 
surface in the both-sides region of a tread, and making the flute width of a slanting slot small, without worsening the 
wastewater nature in this region. From the above thing, this invention offered realizable the pneumatic tire equipped 
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with a low pattern noise and the high wastewater nature in the wet road surface, without reducing the driving stability 
in the dry road surface. 

[Translation done.] 
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♦NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While dividing a tread to the central region and the lateral area of the pair which sandwiches this by the main 
circumferential groove of the pair which separates at least 4 half width of the tread width of face of a tire from the 
central periphery line of a tread, and is prolonged in parallel In the pneumatic tire which has the directivity tread pattern 
which divided the tread in accordance with the periphery by the slanting slot which intersects the main circumferential 
groove, faces mutually from each lateral area, extends aslant in a central region, and carries out termination to this 
central region, respectively The pneumatic tire characterized by a slanting slot having the maximum flute width which 
has ****** which curvature increases from a lateral area toward a central region, and was expanded near the 
termination. 

[Claim 2] The pneumatic tire according to claim 1 characterized by having the flute width which a slanting slot 
increases gradually towards a central region from the lateral area of a tread. 



[Translation done.] 
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